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Description 

This invention relates in general to the field of tel- 
ephone devices and In particular to telephone devices 
which include programmable keys associated there- 
with. Still more particularly, the present Invention re- 
lates to methods whereby a programmable key may 
be set to perform a selected function by means of an 
application within an associated processor. 

Key telephone systems are well known in the pri- 
or art Utilizing such systems a particular telephone 
station set may have the capability of direct access or 
connection to a plurality of lines or trunks connected 
to a Private Branch Exchange (PBX) or Central Of- 
fice. Such systems have also been developed in 
which key telephone station sets may signal and com- 
municate with other key telephone station sets in a 
so-called "intercom" mode. In older systems these 
features are realized by terminating all of the line con- 
ductors for each of the communication lines, whether 
they be Central Office lines or intercom lines, directly 
at the telephone station set, and by providing a key or 
button for each line. The particular line to be utilized 
by the telephone station set is user accessed by phys- 
ically depressing the key for that line. The depressing 
of the key creates an electrical connection between 
the station set and the conductors to that line. Addi- 
tional keys are generally provided for placing a line in 
a hold condition where a second line is to be connect- 
ed to the station set in order to complete a call over 
the second line without disrupting the connection to 
the first line. Many other special services have also 
been provided by such keys in known systems such 
as conference calling, exclusion and exclusion re- 
lease, paging, etc. 

More recently, systems have been provided in 
which electronic key telephone stations may be con- 
nected to a local switching network via only a single 
pair of conductors and a data channel. The data chan- 
nel generally comprises four conductors over which 
time division multiplex signals are transmitted be- 
tween each telephone station set and a key service 
unit The key service unit may be a central computer 
which is utilized to communicate with each station set 
The key service unit may be utilized to provide proc- 
essing for each key on the key telephone set by inter- 
rogating the data channel to determine which keys 
have been selected. 

Still more recently, telephone station sets have 
been proposed which incorporate a stored program 
computer which is built into the telephone station set 
so that it may operate in a total key telephone system 
to provide numerous features. Such features include 
Central Office line selection; placing an access Cen- 
tral Office line on hold; privacy on a Central Office 
line; privacy release; hot line functions; paging func- 
tions; do not disturb; line identification; and Central 
Office line conferencing, and other features. 



Still another advance in the electronic key tele- 
phone station art involves the utilization of repertory 
dialers which are accessories which may be connect- 
ed to standard telephones or form a part of an elec- 

5 Ironic telephone to automate the dialing of frequently 
utilized numbers which are stored within a memory 
device associated with the dialer. Such dialers enable 
an operator to initiate a telephone call by the depres- 
sion of a single key. Generally, such dialers are pro- 

10 g rammed manually by selecting a program mode and 
manually entering the telephone number which the 
operator desires to have associated with a particular 
key. Still more sophisticated devices utilize complex 
memory devices wherein telephone numbers and as- 

15 sociated textual messages are stored together. A de- 
sired telephone number may then be accessed by ac- 
cessing the textual message which may comprise a 
name associated with the telephone number. 

While all of the aforementioned techniques repre- 

20 sent an advance in the telephone art, none of these 
techniques permits a particular key on a telephone 
station to be associated with a selected data or tel- 
ephony function. Therefore, it should be obvious that 
a need exists for a method whereby selected data or 

25 telephony functions may be efficiently associated 
with selected keys of a key telephone station. 

It is therefore one object of the present invention 
to provide a method for permitting application defini- 
tion of telephone keys. 

30 It is another object of the present invention to pro- 

vide a method for permitting application definition of 
telephone keys by an associated processor. 

It is yet another object of the present invention to 
provide a method for permitting application definition 

35 of telephone keys which permits a specific data or tel- 
ephony function to be associated with a repertory di- 
aling key. 

The foregoing objects are achieved as is now de- 
scribed. A selected command sequence from an as- 

40 sociated processor is coupled to a telephone appara- 
tus and utilized to identify a particular key and the de- 
sired data or telephony function to be associated with 
that key. Thereafter, a momentary depression of that 
key will automatically cause the implementation of 

45 the desired function without the necessity of repeated 
key strokes by the operator. In a preferred embodi- 
ment of the present invention, the selected command 
sequence may also be utilized to selectively and in- 
termittently energize a light emitting diode associated 

so with a particular key in order to provide a visual indi- 
cation of the status of the function associated there- 
with. 

The novel features believed characteristic of the 
invention are set forth in the appended claims. The in- 
55 vention itself however, as well as a preferred mode of 
use, furtherobjects and advantages thereof, wiD best 
be understood by reference to the following detailed 
description of an illustrative embodiment when read 
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in conjunction with the accompanying drawings, 
wherein: 

Figure 1 depicts a pictorial representation of a 
communication system which may be utilized In 
accordance with the method of the present inven- 
tion; 

Figure 2 depicts a high level block diagram of the 
communication system of Figure 1 ; 
Figure 3 depicts a logic flow chart illustrating the 
method whereby a particular data or telephony 
function may be associated with a selected tele- 
. phone key In accordance with the method of the 
present invention; 

Figure 4 depicts a logic flow chart which illus- 
trates the control of a light emitting diode associ- 
ated with a particular key in accordance with the 
method of the present invention; and 
Figure 5 depicts a logic flow chart illustrating the 
selection of a specific data or telephony function 
and the processing thereof in accordance with 
the method of the present invention. With refer- 
ence now to the figures, and in particular with ref- 
erence to Figure 1, there is depicted a pictorial 
representation of a communication system which 
may be utilized in accordance with the method of 
the present invention. As may be seen, the com- 
munication system includes a telephone 10 which 
preferably permits both voice and data communi- 
cation. Telephone 1 0 may be Implemented utiliz- 
ing any telephone having a data/tele phony capa- 
bility, such as the ROLMphone 244PC, manufac- 
tured by International Business Machines Cor- 
poration. Telephone 10 is coupled, via a standard 
EIA-232D cable to a serial asynchronous port 
within computer 12 and preferably includes a 
plurality of repertory dial keys, as illustrated, 
each of which includes a light emitting diode as- 
sociated therewith. 

Computer 12 within the depicted system is prefer- 
ably provided by utilizing an IBM Personal Computer, 
an IBM Personal Computer/2 or other similar system. 
As those skilled in this art will appreciate, computer 
12 generally includes both a keyboard 14 and a video 
display device 16, which may be utilized to allow op- 
erator input and to provide discernible messages to 
an operator of the communication system depicted. 

In the system illustrated, telephone 10 may be 
utilized for data communications in a manner very 
simitar to that of a modem due to the fact that the 
ROLMphone 244PC will support the AT command set 
which is utilized in most modems. To permit such 
communication, telephone 10 is connected to a tele- 
communication system such as a Private Branch Ex- 
change (PBX) 20 which may be implemented utilizing 
the ROLM Computerized Branch Exchange <CBX). 
This connection is preferably made via a distributed 
wiring system which includes a plurality of telephone 
outlets 18. 



Referring now to Figure 2, there is depicted a high 
level block diagram of the communication system de- 
picted in Figure 1. As may be seen, telephone 10 pre- 
ferably Includes a Central Processing Unit (CPU) 26 

3 as well as both Read-Only-Memory (ROM) 28 and 
Random-Access-Memory (RAM) 30, which may be 
utilized in a manner well known in the art to store the 
control sequences utilized by Central Processing 
Unit 26 to operate telephone 10 in accordance with 

10 the method of the present invention. In the depicted 
embodiment of the present invention, Central Proc- 
essing Unit 26 Is preferably Implemented utilizing a 
Motorola 68000 processor. Of course, those skilled in 
this art will appreciate that telephone 10 will also in- 

15 elude circuitry which supports a data bus as well as 
the telephone and audio selections of telephone 10. 

As is typical of communication systems of this 
type, Private Branch Exchange 20 also includes a 
Central Processing Unit 22 which may be utilized to 

20 control the activity of voice/data channels 24. Finally, 
computer 12 also includes a Central Processing Unit 
32 which is coupled, in a manner well known in the 
computer art, to memory 34, data port 36 and display 
driver 38. Of course, memory 34 will generally consist 

25 of a combination of Read-Only-Memory and Ran- 
dom-Access-Memory as well as those types of mem- 
ory typically supported on magnetic media such as 
floppy disk. 

With reference now to Figure 3 ? there is depicted 

30 a logic flow chart illustrating the method of the pres- 
ent invention whereby a particular data or telephony 
function may be associated with a selected key. As is 
illustrated, the method of the present invention be- 
gins at block 40 where a repertory dial key definition 

35 command is received from the operator of computer 
1 2. Such commands are coupled, via data port 36, to 
telephone 10 (see Figure 2). Central Processing Unit 
26 within telephone 10 is programmed to respond to 
such commands which are presented in the following 

AO format "RD (KEY) (FEATURE) (STRING)" wherein 
the "RD" identifies the selected command sequence 
as a repertory dial definition command. 

The "KEY" portion of the command is utilized to 
identify a particular repertory dial key which is to be 

45 associated with the desired data or telephony func- 
tion. In the ROLMphone 244PC there are up to eight- 
een such repertory dial keys; however, those skilled 
in the art will appreciate that the method of the pres- 
ent invention may be applied to any telephone system 

so having a selected number of repertory dial keys. 

Next, the "FEATURE" portion of the command is 
utilized to determine whether or not the repertory dial 
key is to be programmed to dial a selected telephone 
number, perform a selected telephony feature, or to 

55 invoke a particular data or telephony function. In the 
depicted embodiment of the present invention when 
the "FEATURE" portion of the command is equal to 
"65," the repertory dial command is being utilized to 
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program a particular key to invoke a desired data or 
telephony function. 

Next, the "STRING" portion of the command is 
utilized to specify the particular data or telephony 
function which is to be invoked upon the depression 5 
of the selected repertory dialing key. In the depicted 
embodiment of the present invention, the "STRING" 
portion of the command is preferably a string of up to 
thirty characters which is non-blank and which con- 
tains no embedded blanks. ia 

In the event the operator has entered a repertory 
dial definition command, block 42 Is utilized to Illus- 
trate a determination of whether or not the "FEA- 
TURE" portion of the command is equal to "65," sig- 
nifying the desire on the part of the operator to define is 
a particular data or telephony function to be associ- 
ated with the identified repertory dial key. If the "FEA- 
TURE" portion of the command is not equal to "65" 
then block 44 illustrates the definition of a repertory 
dial key in the normal manner associated with such 20 
keys. Thereafter, the process terminates, as depicted 
at block 52. 

However, in the event the "FEATURE" portion of 
the command is equal to "65," then block 46 depicts 
the determination of whether or not the "STRING" 25 
portion of the command contains a null or blank. If so, 
block 50 illustrates the outputting of an error mes- 
sage to the operator indicating that the desired data 
or telephony function cannot be programmed utilizing 
the data provided. Thereafter, the process terminates 30 
as illustrated at block 52. 

In the event the "STRING* portion of the com- 
mand sequence does not contain blanks or nulls and 
is in the proper format, then block 46 depicts the 
marking of the identified repertory dial key as an Ap- 35 
plication Definable Key (ADK) and the definition as- 
sociated with that key, as determined by the 
"STRING" portion of the command sequence, is stor- 
ed within memory for future utilization. 

Referring now to Figure 4, there is depicted a log- 40 
ic flow chart which illustrates the controlling of a light 
emitting diode associated with a particular repertory 
dialing key, in accordance with the method of the 
present invention. As above, the process begins at 
block 54 where a command from computer 12 is re- 45 
ceived at telephone 10, In accordance with a selected 
data or telephony function, to control the light emit- 
ting diode associated with a particular key. Block 56 
is utilized to determine whether or not the key select- 
ed is an Application Definable Key (ADK) and if not, so 
block 60 illustrates the outputting of an error mes- 
sage prior to process termination as illustrated in 
block 62. However, In the event the key selected is an 
Application Definable Key (ADK) then block 5B is util- 
ized to illustrate the selective and intermittent en erg- 55 
ization of the light emitting diode associated with the 
selected key in accordance with a cadence which is 
specified within the definition of the selected func- 



tion. 

In this manner, an associated light emitting diode 
may be utilized to indicate a selected state, such as 
the timing out of an event or the receipt of a message. 
The selected cadence, in the depicted embodiment of 
the present invention, may be one of eight previously 
specified cadences including off; flash; slow reverse 
wink; wink; fast flash; medium wink; on; and, flicker. 
Those skilled in the art will appreciate that these tech- 
niques may be simply and easily utilized to provide a 
visual indication which may be associated with the se- 
lected data or telephony function. Finally, with refer- 
ence to Figure 5, there is depicted a logic flow chart 
which illustrates the selection of a specific data or tel- 
ephony function and the processing thereof in accor- 
dance with the method of the present invention. As 
above, the process begins at blocks 64 and 68 with 
the interrogating of telephone 10 by computer 12 to 
determine whether or not an ADK key has been de- 
pressed. If an ADK key has not been depressed, the 
process terminates as illustrated In block 76. 

If the key which has been depressed is an Appli- 
cation Definable Key (ADK), an identification of that 
key is stored by telephone 10 and output to computer 
12 in response to a periodic interrogation of telephone 
10 by computer 12. Next, block 70 is utilized to illus- 
trate the determination by computer 12 of the defini- 
tion which is associated with that key. Those skilled 
in the art will appreciate that such definitions may be 
easily stored in a memory device associated with 
Central Processing Unit 32 of computer 12. Next, 
block 74 illustrates the processing of the Application 
Definable Key (ADK) by computer 12 in accordance 
with the stored definition and the process terminates 
as illustrated in block 76. 

Those skilled in the art will appreciate upon ref- 
erence to the foregoing specification that a method 
has been provided whereby a repertory dial key may 
be defined by an application within an associated 
processor to invoke a particular data or telephony 
function. In this manner, the repertory dial keys of a 
telephone may be programmed to allow them to be 
utilized as "hot keys" for the purpose of rapidly invok- 
ing a particular data or telephony function. Further, 
the light emitting diode associated with each such key 
may be utilized to further indicate the state of the 
function associated with that key. 



Claims 

1. A method of defining a specific function associ- 
ated with a particular key of a plurality of keys as- 
sociated with a telephone, wherein said tele- 
phone is coupled to an associated external proc- 
essor, said method comprising the steps of: 
transmitting a selected command sequence from 
said associated external processor, said selected 



4 



7 



EP 0 360 725 B1 



8 



command sequence specifying said specific 
function; 

receiving said selected command sequence at 
said telephone; and 

storing the definition of said specific function as- 
sociated with said particular key of said plurality 
of keys associated with said telephone in re- 
sponse to said selected command sequence. 



7. A method of accessing a specific function of a 
plurality of functions stored within a processor 
system having a key telephone station associat- 
ed therewith, said method comprising the steps 

of: 

depressing a key at said key telephone station 
associated with a predefined specific function; 
transmitting a periodic interrogation command 
f rom said processor system to said key telephone 
station; 

transmitting an identification of said predefined 
specific function associated with said depressed 



key from said key telephone station to said proc- 
essor system in response to said periodic interro- 
gation command; and 

accessing said predefined specif ic function stor- 
3 ed within said processor system in response to 

said transmitted identification. 

8. A method of accessing a specific function of a 
plurality of functions stored within a processor 
system having a key telephone station associat- 
ed therewith according to Claim 7 further includ- 
ing the step ot 

processing said specific function after accessing 
thereof. 



Patentanspriiche 

1. Verfahren zum Definieren einer spezifischen 
Funktion, die mit einer bestimmten Taste einer 
Mehrzahl von mit einem Fernsprecherverbunde- 
nen Tasten verbunden ist, wobei der besagte 
Fernsprecher an einen zugehorigen externen 
Prozessor angekoppelt ist und wobei das besag- 
te Verfahren folgende Schritte umfaftt 

Obertragen einer ausgewahlten Befehls- 
folge vom besagten zugehorigen externen Pro- 
zessor, wobei die besagte ausgewShlte Befehls- 
folge die besagte spezif ische Funktion angibt; 

Empfangen der besagten ausgewahlten 
Befehlsfolge am besagten Fernsprecher; und 

Speichern der Definition der besagten 
spezifischen Funktion, die mit der besagten be- 
stimmten Taste der besagten Mehrzahl von mit 
dem besagten Fernsprecher verbunden en Ta- 
sten verbunden ist, als Reaktbn auf besagte aus- 
gewahlte Befehlsfolge. 

2. Verfahren zum Definieren einer spezifischen 
Funktion, die mit einer bestimmten Taste einer 
Mehrzahl von mit einem Fernsprecher verbunde- 
nen Tasten verbunden ist, nach Anspruch 1, wo- 
bei die besagte ausgewahlte Befehlsfolge eine 
Kennzeichnung der besagten bestimmten Taste 
enthfilt 

3. Verfahren zum Definieren einer spezifischen 
Funktion, die mit einer bestimmten Taste einer 
Mehrzahl von mit einem Fernsprecher verbunde- 

so nen Tasten verbunden ist, nach Anspruch 1, wo- 

bei die besagte ausgewahlte Befehlsfolge eine 
Kennzeichnung der besagten spezifischen Funk- 
tion enthalt. 

55 4. Verfahren zum Definieren einer spezifischen 
Funktion, die mit einer bestimmten Taste einer 
Mehrzahl von mit einem Fernsprecher verbunde- 
nen TastBn verbunden ist, nach Anspruch 3, wo- 



2. A method of defining a specific function associ- 10 
ated with a particular key of a plurality of keys as- 
sociated with a telephone according to Claim 1 
wherein said selected command sequence in- 
cludes an identification of said particular key. 

15 

3. A method of defining a specific function associ- 
ated with a particular key of a plurality of keys as- 
sociated with a telephone according to Claim 1 
wherein said selected command sequence in- 
cludes an identification of said specific function. 20 

4. A method of defining a specific function associ- 
ated with a particular key of a plurality of keys as- 
sociated with a telephone according to Claim 3 
wherein said associated external processor in- 25 
eludes memory means associated therewith and 
wherein a definition associated with said specific 
function is stored therein. 

5. A method of defining a specific function associ- 30 
ated with a particular key of a plurality of keys as- 
sociated with a telephone according to Claim 1 
wherein each of said plurality of keys includes a 
light emitting diode associated therewith and 
wherein said light emitting diode associated with 35 
said particular key is energized in accordance 
with said selected command sequence. 

6. A method of defining a specific function associ- 
ated with a particular key of a plurality of keys as- 40 
sociated with a telephone according to Claim 1 
wherein said light emitting diode associated with 
said particular key is energized intermittently in 
accordance with said selected command se- 
quence. 45 
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bei der besagte zugeh5rige externe Prozessor 
damit verbundene Speichermittel enthalt und wo- 
bei eine mit der besagten spezifischen Funktion 
verbundene Definition darln gespelchert 1st. 

5. Verfahren zum Definieren einer spezifischen 
Funktion, die mit einer be3timmten Taste einer 
Mehrzahi von mit einem Fernsprecherverbunde- 
nen Taste n verbunden ist, nach Anspruch 1, wo- 
bei der jede der besagten Mehrzahi von Tasten 
eine damit verbundene Leuchtdiode enthdlt und 
wo be I die besagte mit der besagten bestlmmten 
Taste verbundene Leuchtdiode entsprechend der 
besagten ausgewahlten Befehlsfolge angesteu- 
ert wird. 

6. Verfahren zum Definieren einer spezifischen 
Funktion, die mit einer bestimmten Taste einer 
Mehrzahi von mit einem Fernsprecher verbunde- 
nen Tasten verbunden ist, nach Anspruch 1, wo- 
bei die besagte mit besagter bestlmmter Taste 
verbundene Leuchtdiode intermittierend ent- 
sprechend der besagten ausgewahlten Befehls- 
folge angesteuert wird. 

7. Verfahren zum Zugreifen auf eine spezif ische 
Funktion einer Mehrzahi von Funktionen, die in 
einem Prozessorsystem mit einer damit verbun- 
denen Reihenanlagennebenstelle gespelchert 
sind, wobei besagtes Verfahren folgende Schritte 
umfafit: 

Drucken einer mit einer vordefinierten 
spezifischen Funktion verbundenen Taste an be- 
sagter Reihenanlagennebenstelle; 

Obertragen eines period ischen Abfrage- 
befehls vom besagten Prozessorsystem an be- 
sagte Reihenanlagennebenstelle; 

Obertragen einer Kennzeichnung der be- 
sagten, mit besagter gedruckter Taste verbunde- 
nen vordefinierten spezifischen Funktion von be- 
sagter Reihenanlagennebenstelle an besagtes 
Prozessorsystem als Reaktion auf besagten pe- 
riod ischen Abfragebefehl; und 

Zugreifen auf die besagte im besagten 
Prozessorsystem gespeicherte vordefinierte 
speziflsche Funktion als Reaktion auf besagte 
ubertragene Kennzeichnung. 

8. Verfahren zum Zugreifen auf eine spezif ische 
Funktion einer Mehrzahi von Funktionen, die in 
einem Prozessorsystem mit damit verbundener 
Reihenanlagennebenstelle gespelchert sind, 
nach Anspruch 7, weiterhin mit folgendem 
Schritt: 

Verarbeiten der besagten spezifischen 
Funktion nach Zugreifen auf diese. 



Revendlcatlons 

1. Un precede pour definir une fonction specifique 
associee a une touche particuliere par ml un en- 

5 semble de touches associees a un poste telepho- 

nlque, dans lequel le poste telephonique est 
connecte a un process eur externe associe, ce 
precede comprenant les etapea suivantee : 
on emet une sequence d'ordre selection nee, a 

10 partir du processeur externe associe, cette se- 

quence d'ordre selectionnee specif iant la fonc- 
tion specifique; 

on recoit la sequence d'ordre selectionnee dans 
le poste telephonique; et 
is on enregistre la definition de la fonction specifi- 

que qui est associee a la touche particuliere par- 
mi i'ensembie de touches associees au poste te- 
lephonique, sous la dependance de la sequence 
d'ordre selectionnee. 

20 

2. Un precede pour definir une fonction specifique 
associee a une touche particuliere parmi un en- 
semble de touches associees a un poste telepho- 
nique selon la revendication 1 , dans lequel la ee- 

25 quence d'ordre selectionnee comprend une iden- 

tification de cette touche particuliere. 

3. Un procede pour definir une fonction specifique 
associee a une touche particuliere parmi un en- 

30 semble de touches associees a un poste telepho- 

nique selon la revendication 1 , dans lequel la se- 
quence d'ordre selection n6e comprend une iden- 
tification de la fonction specifique. 

35 4. Un procede pour definir une fonction specifique 
associee a une touche particuliere parmi un en- 
semble de touches associees a un poste telepho- 
nique selon la revendication 3, dans lequel le pro- 
cesseur externe associe comprend des moyens 

40 de memoira qui lui sont associes et dans lequel 

une definition associee a la fonction specifique 
est enregistree dans ces moyens de memoire. 

5. Un procede pour definir une fonction specifique 
4$ associee a une touche particuliere parmi un en- 
semble de touches associees a un poste telepho- 
nique selon la revendication 1, dans lequel une 
diode electroluminescente est associee a cha- 
que touche de I'ensembie de touches et dans le- 

50 quel la diode electroluminescente qui est asso- 

ciee a la touche particuliere est activee confbr- 
mement a la sequence d'ordre selectionnee. 

6. Un procede pour definir une fonction specifique 
55 associee a une touche particuliere parmi un en- 
semble de touches associees a un poste telepho- 
nique selon la revendication 1 , dans lequel la dio- 
de electroluminescente qui est associee a la tou- 
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che partlculiere est activee par intermittenca 
conformement a la sequence d'ordre selection- 
nee. 

U n precede pour acceder a une fonction specif i- 5 
que parmi un ensemble de fonctlons enregis- 
trees dans un systeme de processeur auquel est 
aa9ocie un poste telephonique a touches, ce pro- 
cede comprenant les eta pes suivantes : 
on appuie sur une touch e du poste telephonique 10 
a touches qui est associee a une fonction speci- 
f Ique predef Inie; on emet un ordre d'lnterrogatlon 
period ique a partir du systeme de processeur, 
vers le poste telephonique a touches; 
on emet une identification de la fonction specif i- is 
que predef inie qui est associee a la touch e sur la- 
quelle on a appuye, a partir du poste telephoni- 
que a touches vers le systeme de processeur, en 
reponse a I'ordre d'interrogation periodique; et 
on accede a la fonction specif ique predef inie qui 20 
est enregtetree dans le systeme de processeur 
sous la dependence de Pidentif ication emise. 

Un precede pour acceder a une fonction specif i- 
que parmi un ensemble de fonctions enregis- 25 
trees dans un systeme de processeur auquel est 
associe un poste telephonique a touches selon la 
revendication 7, comprenant en outre I'etape sui- 
vante : 

on traite la fonction specif ique apres avoir acce- 30 
de a cette fonction. 
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